Author index 


Watt, F., T.F. Choo, K.K. Lee, T. Osipowicz, I. Orlic and S.M. Tang, The effect of external fields and slit scattering 

on the beam spot profile of the coupled triplet system .. 
Watt, F., Nuclear microscopy in the life sciences... 
Watt, F., M. Selley, P.S.P. Thong and S.M. Tang, Nuclear microscopy of atherosclerotic tissue... .......... 
Watt, F., T. Lee, P.S.P. Thong and S.M. Tang, Nuclear microscopy in Parkinsons disease... ........-5204.% 
Watt, F., Summary of the workshop on microbeam resolution measurement .. 
Wu, X., J. Zhu, R. Lu and F. Yang, TTSPM: a new computer program system for quantitative thick target analysis by 

Wu, X., J. Zhu and Z. Li, Quantitative micro-PIXE analysis of Yanzhuang meteorite .... 


Yang, F., see Dai, Z. 


Zhou, D., C. Ren, J. Tang and F. Yang, An integrated computer system for fudan nuclear microprobe ......... 
Zhou, S., C. Ren, J. Tang and F. Yang, SPM study on the distribution of Carlin-type gold mineral deposit in China . . 
Zhu, J., C. Yang, R. Lu, K. Sheng, Y. Wang, N.P.-O. Homman and K.G. Malmqvist, Micron scale investigation of 

Zou, D., C. Ren, S. Zhou, J. Tang and F. Yang, Image processing for nuclear microprobe at Fudan university... . . 


661 


104 (1995) 101 
104 (1995) 276 
104 (1995) 356 
104 (1995) 361 
104 (1995) 365 
104 (1995) 519 
104 (1995) 561 
104 (1995) 590 
104 (1995) 630 
104 (1995) 647 
104 (1995) 317 
104 (1995) 339 
104 (1995) 233 
104 (1995) 456 
104 (1995) 114 
104 (1995) 317 
104 (1995) 595 


104 (1995) 196 
104 (1995) 445 
104 (1995) 552 


104 (1995) 524 
104 (1995) 402 
104 (1995) 432 
104 (1995) 557 
104 (1995) 119 
104 (1995) 191 
104 (1995) 196 
104 (1995) 238 
104 (1995) 437 
104 (1995) 489 
104 (1995) 619 
104 (1995) 566 


104 (1995) 489 
104 (1995) 619 
104 (1995) 557 
104 (1995) 119 
104 (1995) 238 
104 (1995) 437 
104 (1995) 86 
104 (1995) 196 


104 (1995) 402 
104 (1995) 445 
104 (1995) 552 
104 (1995) 557 
104 (1995) 595 
104 (1995) 238 


Nuclear Instruments and Methods in Physics Research B 104 (1995) xii—xvii 


NIM B 


Beam interactions 
with Materials & Atoms 
Contents 

Section I. Microprobe facilities 
Holistic design of a scanning nuclear microprobe 

Grodzins, L., P. Boisseau, H. Glavish, R. Klinkowstein, W. Nett and R. Shefer .............. | 
Aiming and hit verification in single ion techniques 

The new nuclear microprobe at Livermore 

Roberts, M.L., G.S. Bench, D.W. Heikkinen, D.H. Morse, P.R. Bach and A.E. Pontau.......... 13 


The new Heidelberg proton microprobe: The success of a minimal concept 
Traxel, K., P. Arndt, J. Bohsung, K.-U. Braun-Dullaeus, M. Maetz, D. Reimold, H. Schiebler and A. 


The new Rossendorf nuclear microprobe 

Operation of the new microprobe at Bochum 


The NAC nuclear microprobe facility 
Prozesky, V.M., W.J. Przybylowicz, E. van Achterbergh, C.L. Churms, C.A. Pineda, K.A. Springhorn, 


J.V. Pilcher, C.G. Ryan, J. Kritzinger, H. Schmitt and T. Swart... 36 
Submicron microbeam apparatus using a single-ended accelerator with very high voltage stability 

Analysis of iron by PIXE using heavy ion microprobes 

Horino, Y., Y. Mokuno, N. Tsubouchi, A. Kinomura, A. Chayahara and K. Fujii ............. 49 ) 
Three-dimensional surface analysis system using a compact nuclear microprobe 

Kishimoto, T., R. Mimura, H. Sawaragi, R. Aihara and M. Takai...................0008 52 


Damage of polyimide thin films irradiated by MeV proton microbeams 
Kinomura, A., Y. Horino, Y. Mokuno, A. Chayahara and K. Fujii 


Section II. Microbeam formation 


Experimental compensation of parasitic octopole aberrations in small-bore quadrupole lenses 


Optimal non-linear, orthomorphic, magnetic quadrupole lens systems for ion microprobes 


Some possibilities of nuclear microprobe focusing system improvement 

Brazhnik, V., V. Khomenko, S. Lebed and A. 0.0000 69 
Wide-range scanning and lens correction of an ion microprobe 

Meijer, J., A. Stephan, H.H. Bukow, C. Rolfs and F. eee 77 
Quantitative analysis of large sextupole fields in a magnetic quadrupole lens 

Grid shadow pattern analysis of the Shanghai nuclear microprobe 

Jamieson, D.N., J. Zhu, Y. Mao, R. Lu, Z. Wang and J. Zhu 86 


0168-583X /95 /$09.50 © 1995 Elsevier Science B.V. All rights reserved 


NH_ 

| 


Contents 


Numerical optimization of magnetic nonlinear quadrupole systems in an ion microprobe with given spot 
size on the target 
Brazhnik, V.A., A.D. Dymnikov, D.N. Jamieson, S.A. Lebed, G.J.F. Legge, A.G. Ponomarev and 


Experimental test of an achromatic quadrupole lens doublet — Aberration coefficients of second degree 
in ion energy at the operating point 


The effect of external fields and slit scattering on the beam spot profile of the coupled triplet system 
Watt, F., T.F. Choo, K.K. Lee, T. Osipowicz, I. Orlic and S.M. Tang ..............22000- 


Section III. Data handling and probe control 


Recent developments in data acquisition and processing on the Oxford scanning proton microprobe 


Integrating microprobe laboratory automation with high speed data acquisition and analysis 
Moloney, G.R., P.M. O’Brien, A. Saint, L. Witham, A. Sakalleriou, A. Bettiol and G.J.F. Legge. . . . 


An integrated computer system for fudan nuclear microprobe 


Computer controlled specimen stage goniometer for a nuclear microprobe 


A VMEbus data acquisition and analysis system for the KFUPM scanning nuclear microprobe 


Section IV. Microprobe analytical techniques 


Analytical techniques in nuclear microprobes 


Limits of detection for PIXE analysis using proton microbeam 


A new method for on-line true-elemental imaging using PIXE and the proton microprobe 
Ryan, C.G., D.N. Jamieson, C.L. Churms and J.V. Pilcher... 


Reference materials and calibration standards for nuclear microprobe work 


Simulation of RBS spectra for quantitative mapping of inhomogeneous biological tissue 


Investigation of Ni hyperaccumulation by true elemental imaging 

Przybytowicz, W.J., C.A. Pineda, V.M. Prozesky and J. Mesjasz-Przybylowicz .............. 
Microanalysis of ore-forming fluids using the scanning proton microprobe 

Ryan, C.G., C.A. Heinrich, E. van Achterbergh, C. Ballhaus and T.P. Mernagh.............. 


Quantitative PIXE and micro-PIXE analysis of thick samples at Fudan University 


TTSPM: a new computer program system for quantitative thick target analysis by nuclear microprobe 


Preparation of standard samples and standard reference materials for microbeam analysis 


Section V. Microprobe imaging techniques 


Imaging with high velocity focused ion beams 

Applications of ion-beam tomographic element microanalysis (ITEM) 


92 


95 


101 


107 


114 


119 


124 


130 


138 


152 


157 


166 


171 


176 


182 


19] 


196 


201 


204 


212 


xiii 


XiV 


Contents 


PIXE tomographic reconstruction of elemental distributions using an iterative maximum-likelihood 
method 

Deconvolution of one-dimensional microprobe scans using the nonlinear Jansson method 

Application of transmission ion channeling to the imaging of stacking faults 

Image processing for nuclear microprobe at Fudan university 


Section VI. Microprobe analysis of light elements 


Analysis of light elements with a nuclear microprobe—A review 


Nuclear reaction analysis of boron for microbeam analysis of medical samples 


Microbeam recoil detection for the study of hydration of minerals 

Light elements analysis using *He microbeam 

Terwagne, G., F. Bodart, B. Blanpain, H. Mohrbacher and J.-P. Celis... 
The characterization of glass inclusions through nuclear microprobe 

Mosbah, M., R. Clocchiatti, N. Métrich, D. Piccot, S. Rio and J. Tirira ... 


Section VII. Applications to life sciences 


Nuclear microscopy in the life sciences 


Cell biology, trace elements and nuclear microscopy 


Nuclear microanalysis of platinum and trace elements in cisplatin-resistant human ovarian adenocarci- 
noma cells 
Moretto, P., R. Ortega, Y. Llabador, M. Simonoff and J. Bénard ............-.000 002s 


External beam analysis of living sycamore xylem infected by pathogenic fungi 


Nuclear microprobe analysis of chlorine distribution in the blue-light-exposed rat retina 


PIXE microanalysis of trace elements of the normoxic, ischemic and reperfused rat heart 
Verhoef, B.A.W., P.M. Frederik, P.H.H. Bomans, G.J. van der Vusse, P.H.A. Mutsaers, E.C.P. de 


Investigation of the uptake of drugs, carcinogens and mutagens by individual mammalian cells using a 
scanning proton microprobe 
Cholewa, M., I.F. Turnbull, G.J.F. Legge, H. Weigold, S.M. Marcuccio, G. Holan, E. Tomlinson, P.J. 


lon dynamics in cells — preparation for studies of intracellular processes 
Study of some analytical-methodological aspects in nuclear microprobe analysis of soft biological tissues 
Van Lierde, S., W. Maenhaut, J. De Reuck and R.D. Vis... 
Proton microprobe studies of fluorine distributions in mollusc shells 
Proton microprobe study of radiation exposure induced changes in hair 
Bogdanovié, I., M. JakSi¢, S. Fazini¢, J.W. Hopewell, J.H. Wilkinson and V. Valkovié.......... 


A view on elemental distribution alterations of coronary artery walls in atherogenesis 
Pallon, J., P. Homman, T. Pinheiro, M.J. Halpern and K. Malmqvist.................0000- 


285 


222 
228 
233 
238 
.,, 
261 | 
266 | 
271 
292 | 
| 
311 
317 
324 
328 
339 | 


Contents 


Elemental mapping analysis of recurrent calcium oxalate human kidney stones 
Pineda, C.A., A.L. Rodgers, V.M. Prozesky and W.J. Przybylowicz .............0020000e 


Nuclear microscopy of atherosclerotic tissue 


Nuclear microscopy in Parkinsons disease 

A quantitative study of elements in the blood cells of the tropical ascidian Phallusia philippinensis using 
the nuclear microscope 

Nuclear microanalysis of the human amnion: A study of ionic cellular exchanges 

Razafindrabe, L., P. Moretto, Y. Llabador, M. Simonoff, M. Bara and A. Guiet-Bara........... 


Section VIII. Applications to earth and planetary sciences 


The nuclear microprobe as a probe of earth structure and geological processes 


The nuclear microprobe used to investigate meteorites 


Micron scale investigation of marine ores by nuclear microprobe technology 
Zhu, J., C. Yang, R. Lu, K. Sheng, Y. Wang, N.P.-O. Homman and K.G. Malmqvist........... 


Diagenetic history of sedimentary carbonates: Constraints from combined cathodoluminescence and trace 
element analyses by micro-PIXE 
Bruhn, F., P. Bruckschen, D.K. Richter, J. Meijer, A. Stephan and J. Veizer................ 
PIXE profiling, imaging and analysis using the NAC proton microprobe: Unraveling mantle eclogites 
van Achterbergh, E., C.G. Ryan, J.J. Gurney and A.P. Le Roex. .. 
Diagenetic alteration of calcitic fossil shells: Proton microprobe (PIXE) as a trace element tool 
Bruckschen, P., F. Bruhn, J. Meijer, A. Stephan and J. Veizer. cc 


Nuclear microprobe analysis of Evate (Mozambique) apatites 
Utui, R.J., N.P.-O. Homman, C. Yang, K.G. Malmqvist and S.S. Tembe .................. 


SPM study on the distribution of Carlin-type gold mineral deposit in China 


Quantitative micro-PIXE analysis of Yanzhuang meteorite 


True elemental imaging of pyrites from Witwatersrand reefs 

Przybylowicz, W.J., V.M. Prozesky and F.M. Meyer... cc 
Mapping the Earth’s mantle in 4D using the proton microprobe 

Mineralogical evidence for the origin of mafic microgranular enclaves in S-type granites and volcanics 


Immiscible silicate liquids at high pressure: The influence of melt structure on elemental partitioning 
Selenium and its importance to the study of ore genesis: the theoretical basis and its application to 
volcanic-hosted massive sulfide deposits using pixeprobe analysis 
Micro PIXE and micro SXRF: comparison of the two methods and application to glass inclusions from 
Vulcano (Eolian Islands — Italy) 
Mosbah, M., R. Clocchiatti, V. Michaud, D. Piccot, P. Chevallier, F. Legrand, G. Als Nilsen and G. 


Comparison of quantitative PIXE and EPMA microanalysis of mineral samples 
A PIXE, EPMA and SIMS study of the Chainpur meteorite: small grains of lead found in a chondrule 


351 


356 


377 


476 


XV 


361 
365 
370 

| 409 

| 

415 
427 
450 
456 
464 
470 
481 
494 


XVi 


Contents 


Section [X. Applications to microelectronics 


Applications of nuclear microprobes to semiconductor process developments 


Effects of micro-beam induced damage on single-event current measurements 


Optimization of buried implanted layer in dynamic random access memories by soft error mapping and 
ion beam-induced current 
Kishimoto, T., H. Sayama, M. Takai, Y. Ohno, K. Sonoda, T. Nishimura, A. Kinomura, Y. Horino 


The study of the structural stability of multilayer systems by RBS and PIXE microbeam methods 
Sandrik, R., V. K. Nakamura, A. Ishi, I. Orli¢é, S.M. Tang and F. Watt... 


Nuclear microprobe analysis of implantation damage induced by focused gallium ion beams in GaAs 


Study of basic mechanisms of single event upset in low-capacitance Si and GaAs diodes using 
high-energy microbeams 
Nishijima, T., H. Sekiguchi, S. Matsuda, M. Takeuchi, N. Shiono, H. Anayama and A. Morio .... . 


Section X. Applications to materials and metallurgical sciences 


Applications of focused MeV ions to materials modification and analysis 


Nuclear microprobe local characterization of YBaCuO superconductors 
Berger, P.. B. Berthier, G. Revel and P. Tyocellier. . 


Nuclear microprobe study of the leaching behaviour of sintered UO, in groundwater 


Localized depth distribution in the bombarded surface of Ag—Cu alloy 
W. Wang, Z. Wang, R. Lu, F. Zhu, X. Wu, Y. Guo and J. Zhu... 1... ee eee 


Analysis of the distribution of trace elements in nodular cast iron by SPM 
S. Feng, M. Ren, M. Zhong, J. Zhu, C. Yang, R. Lu, N.P.-O. Homman, K. Malmgqvist, Y. Wang and 


Nuclear microscopy of Fe substituted 2212 BiSrCaCuO superconducting crystals 


Study of 3C-SiC crystal defects by microbeam channeling methods 
Sekiguchi, H., T. Nishijima, I. Nashiyama, S. Misawa and S. Yoshida.................004- 


Behaviour of thin films and bulk oxides under microbeam irradiation 


Section XI. Applications to arts and archaeology 


Review of the recent application of the Nuclear Microprobe to art and archaeology 


The Lund nuclear microprobe in newsprint research 
Kristiansson, P., L. Malmqvist, K.A. Sj6land and G. eee 


Nuclear microscopy of rubies: trace elements and inclusions 
Osipowicz, T., T.S. Tay, I. Orlic, S.M. Tang and F. Watt 


Precious metals assay by means of microbeam XRF technology 


Section XII. Applications to environmental sciences 


The nuclear microscope: A review of applications in the environmental sciences 


501 


533 


571 


576 


| 
515 
528 | 
.,, 
557 
| 
| 
| 
| 
| 


Contents 


A study of M. margaritifera shells from the River Paulistrémsan, S. Sweden 

Quantitative micro-PIXE and micro-probe analysis of ostracode shells to reconstruct the paleoenviron- 
ment 

Dai, Z., C. Ren, Q. Zhao, P. Wang and F. Yang ............-.. 
Occurrence mode of major and trace elements in individual fly-ash particles 

Cereda, E., G.M. Braga Marcazzan, M. Pedretti, G.W. Grime and A. Baldacci............... 
The microanalysis of individual aerosol particles using the nuclear microscope 

Trace element concentration and distribution in ivory 

Prozesky, V.M., E.J. Raubenheimer, W.F.P. Van Heerden, W.P. Grotepass, W.J. Przybylowicz, C.A. 


Section XIII. Summaries of the workshops 


Summary of the workshop ‘‘what are the ultimate limits to high-energy ion beam diameter’’? 


Summary of the workshop on microbeam resolution measurement 


Summary of the workshop on micro-ion beam damaging 


Summary of the workshop on the grid shadow method 


645 


647 


650 


XVii 


612 
619 
625 
630 
638 

.. 
.. 


